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REMARKS 

Claims 1-5 are pending in the instant application. Claims 1-5 
have been rejected under 35 U.S.C. § 112, first paragraph, as 
failing to comply with the enablement requirement. The Examiner 
suggests that the specification does not provide evidence 
supporting the effectiveness of using any CSG in the claimed 
methods, More specifically, the Examiner suggests that the 
specification does not set forth enabling disclosure supporting the 
occurrence of SEQ ID NO:l/Clnl06 in colon cancer. Further, the 
Examiner suggests that the specification does not support the use 
of SEQ ID NO:l in methods of diagnosing metastases, staging and 
monitoring of colon cancer. 

Applicants respectfully traverse this rejection. 

MPEP § 2164,04 is quite clear; a specification disclosure 
which contains a teaching of the manner and process of making and 
using an invention in terms which correspond in scope to those used 
in describing and defining the subject matter sought to be patented 
must be taken in compliance with the enablement requirement of 3 5 
U.S.C. § 112, first paragraph, unless there is reason to doubt the 
objective truth of statements contained in therein which must be 
relied on for enabling support. Detailed teachings for 

detecting/diagnosing the presence of cancer are set forth in the 
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instant application at page 1, line 27, through page 9, line 11, 
Detailed teachings for staging of colon cancer via the present 
invention are described in the specification at page 9, lines 12- 
25. Detailed teachings for monitoring for the onset of metastasis 
and/or monitoring for changes in the staging of colon cancer via 
the present invention are also described in the specification at 
page 9, line 26, through page 10, line 22. Fur^ther, assay 
techniques for detecting levels of CSGs for use in the methods of 
the present invention are described in detail in the specification 
at page 11, line 20, through page 14, line 30, Accordingly, the 
instant specification clearly contains a teaching of the' manner and 
process of using the invention in terms which correspond in scope 
to those used in describing and defining the subject matter sought 
to be patented. 

Further, in accordance with MPEP § 2164,04, in order to make 
a lack of enablement rejection, the Examiner has the initial burden 
to establish a reasonable basis to question the enablement provided 
for the claimed invention. As stated by the court in In re 
MBrzocchi, 439 F.2d 220,169 USPQ 367 (CCPA 1971), - [i] t is 
incumbent upon the Patent Office, whenever a rejection on this 
basis is made, to explain why it doubts the truth or accuracy of 
any statement in a supporting disclosure and to back up assertions 
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of its own with acceptable evidence or reasoning which ig 



the Examiner in the instant rejection is insufficient to meet this 
burden as none of the evidence is directed to detection of the CSG 
ClnlOS. 

However, in an earnest effort to advance the prosecution of 
this case Applicants have canceled claims 2 through 5 . Applicants 
have also amended claim 1 to be drawn to a method for detecting the 
presence of cancer. Support for this amendment is provided in the 
specification at page 3, line 15 and page 6, lines 29-34. Thus, no 
new matter is added by these amendments . 

Further, with respect to claim 1, Applicants respectfully 
point out that the instant application is a continuation-in-part of 
PCT/US99/10498. A courtesy copy of this PCT Application is 
provided herewith. As evidenced by data presented in this PCT 
application at pages 16-20, ClnlOe (disclosed therein as SEQ ID 
N0:3) is overexpressed in 65% of the colon matching samples. Thus, 
as demonstrated by the parent patent application of the instant 
continuation-in-part application, the CSG Clnl06 is a diagnostic 
marker for colon cancer. 

This evidence establishes that there is no reason to doubt the 
objective truth of statements in the instant specification 



inconsistent with the contested statement . " 



Reasoning provided by 
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regarding use of CSG ClnlOfi as a diagnostic marker for colon 
cancer . 

Thus, the instant specification, which provides detailed 
teachings of methods for making and using the instant claimed 
invention meets the enablement requirements of 35 U.S.C* § 112, 
first paragraph. 

Withdrawal of this rejection under 3 5 U.S-C. § 112, first 
paragraph is respectfully requested in light of the amendments to 
the claims and the above remarks. 



Applicants believe that the foregoing comprises a full and 
complete response to the Office Action of record. Accordingly, 
favorable reconsideration and subsequent allowance of the pending 
claims is earnestly solicited* 



Date : ?ebruarv 2, 2004 

Licara & Tyrrell P.C. 
66 E. Main Street 
Marlton, New Jersey 08053 
(856) 810-1515 
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A NOVEL METHOD OF DXAGNOSIHG, 
MONITORING, AOT STAGING COLON CANCER 

FIELD OF THE INVENTION 

This invention relates, in part, to newly developed 
assays for detecting, diagnosing, monitoring, staging^ and 
prognosticating cancers, particularly colon cancer. 

BACKGROUND OF THE INVENTION 

Colon cancer is the second most frequently diagnosed 
malignancy in the Dnited States. Cancer of the 

gastroinresrinal tract, especially colon cancer, is a highly 
treatable and often a curable disease when localized to the 
bowel. However, currently colon cancer is the second most 
coTiution cause of cancer death. Surgery is the primary 
treatment and results in cure in approximately 50^ of- 
patients- Recurrence following surgery is a major problem and 
often is the ultimate cause of death. The prognosis of colon 
cancer is clearly related to the degree of penetration of the 
tumor through the bowel wall and the presence or absence of 
nodal involvement. These two characteristics form the basis 
for all staging systems developed for this disease. Bowel 
obstruction and bowel perforation are indicators of poor 
prognosis. Elevated pretreatment serum levels of 

carcinoembryonic antigen (CEA) and carbohydrate antigen 19-9 
(CA 19-9) also have negative prognostic significance. 

Because of the frequency of the disease (approximately 
160,000 new cases of colon cancer per year), the 
identification of high-risk groups, the demonstrated slow 
growth of primary lesions, the better survival of early-stage 
lesions, and the relative simplicity and accuracy of screening 
tests, screening for colon cancer should be a part of routine 
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care for all adulns starting at age 50, especially those with 
first-degree relatives with colorectal cancer. 

Procedures used for detecting, diagnosing, monitoring, 
staging, and prognosticating colon cancer are of critical 
importance zo the outcome of the patient. For example, 
patients diagnosed with early colon cancer generally have a 
much greater five-year survival rate as compared to the 
survival rate for patients diagnosed with distant metastasized 
colon cancer. Treatment decisions are usually made in 
reference to the older Dukes or the Modified Astler-Coller 
(MAC) classification schema for staging. However, new 
diagnostic methods which are more sensitive and specific for 
detecting early colon cancer are clearly needed. 

Further, colon cancer patients must be closely monitored 
following initial therapy and during adjuvant therapy to 
determine response to therapy and to detect persistent or 
recurrent disease of metastasis. Thus, there is clearly a 
need fcr a colon cancer marker which is more sensitive and 
specific in detecting colon cancer recurrence. 

Another important step in managing colon cancer is to 
determine the stage of the patient's disease. Stage 
determination has potential prognostic value and provides 
criteria for designing optimal therapy. Currently, 
pathological staging of colon cancer is preferable over 
clinical staging as pathological staging provides a more 
accurate prognosis. However, clinical staging would be 
preferred were the method of clinical staging at least as 
accurate as pathological staging because it does not depend 
on an invasive procedure to obtain tissue for pathological 
evaluation. Staging of colon cancer would be improved by 
detecting new markers in cells, tissues, ox bodily fluids 
which could differentiate between different stages of 
invasion. 

In the present invention, methods are provided for 
detecting, diagnosing, monitoring, staging, and 
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prognosticaring colon cancers, particularly colon, STiomach, 
and small intesuine cancer, via nine (9) Colon Specific Genes 
(CSGs), The nine CSGs refer, among other things, to native 
proteins expressed by the genes comprising the polynucleotide 
sequences of any of SEQ ID N0:1, 2, 3, 5, 6, 7, 8 or 9. 

In the alternative, what is meant by the nine CSGs as used 
herein, means the native mRNAs encoded by the genes comprising 
any of uhe polynucleotide sequences of SEQ ID M0:1, 2, 3, 4, 
5, 6, 7, 8 or 9 or levels of the genes comprising eny of the 
polynucleotide sequences of SEQ ID N0:1, 2, 3, 4, 5, 6, 7, 8 
or 9. 

Cnher objects, features, advantages and aspects of -che 
present invention will become apparent to those of skill m 
the art from the following descriprion. It should be 
understood, however, that the following description and the 
specific examples, while indicating preferred embodiments of 
the invention, are given by way of illustration only. Various 
changes and modifications within the spirit and scope of the 
disclosed invention will become readily apparent to those 
skilled in the art from reading the following description and. 
from reading the other parts of the present disclosure. 

SUMMARY OF THE INVENTXON 

Toward these ends, and others, it is an object of the 
present invention to provide a method for diagnosing the 
presence of colon cancer in a patient which comprises 
measuring levels of CSG in a sample of cells, tissue or bodily 
fluid from the patient and comparing the measured levels of 
CSG with levels of CSG in preferably the same cells, tissue, 
or bodily fluid type of a control, wherein an increase in the 
measured CSG levels in the patient versus levels of CSG in the 
control is associated with colon cancer, 

Another object of the present invention is to provide 
a method of diagnosing metastatic colon cancer in a patient 
which comprises measuring CSG levels in a sample of cells. 
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tissue, or bodily fluid from the patient and comparing the 
measured CSG levels with levels of CSG in preferably the same 
cells, tissue, or bodily fluid type of a control, wherein sn 
increase in measured CSG levels in the patient versus levels 
of CSG in the control is associated with a cancer which has 
metastasized. 

Another object of the present invention is to provide 
a method of staging colon cancer in a patient which comprises 
identifying a patient having colon cancer, measuring levels 
of CSG in a sample of cells, tissues, or bodily fluid obtained 
from the patieni:, and comparing the measured CSG levels with 
levels of CSG in preferably the saire cells, tissue or bodily 
fluid type of s control. An increase in measured CSG levels 
in the patient versus CSG levels in the conrrol can be 
associated with a cancer which is progressing while a decrease 
or equivalent level of CSG measured in the patient versus the 
control can be associated with a cancer which is regressing 

or in remission. 

Another object of the present invention is to provide 
a method of moniroring colon cancer in a patient for the onset 
of metasirasis. The method comprises identifying a patient 
having colon cancer rhat is not known to have metastasized, 
periodically measuring levels of CSG in a sample of cells, 
tissues, or bodily fluid obtained from the patienr, and. 
comparing the measured CSG levels with levels of CSG in 
preferably the same cells, tissue, or bodily fluid type of a 
control, wherein an increase in measured CSG levels versus 
control CSG levels is associated with a cancer which has 
metastasized- 

Yet another object of the present invention is to 
provide a method of monitoring the change in stage of colon 
cancer in a patient which comprises identifying a patient 
having colon cancer, periodically measuring levels of CSG in 
a sample of cells, tissue, or bodily fluid obtained from the 
patient, and comparing the measured CSG levels with levels of 
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CSG in preferably the same cells, tissues, or bodily fluid 
type of £ control wherein an increase in measured CSG levels 
versus the control CSG levels is associated with a cancer 
which is progressing and a decrease in the measured CSG levels 
versus the conT:rol CSG levels is associated with £ cancer 
which is regressing or in remission - 

Crher objects, features, advantages and aspects of the 
present invention will become apparent to those of skill in 
the art from the following description. It should be 
understood, however, that the following description and the 
specific examples, while indicating preferred embodiments of 
the invs-tion, are given by way of illustration only, various 
changes and modifications within the spirit and scope of the 
disclosed inven-ion will become readily apparent to those 
skilled in the srt from reading the following description and 
from reading the other parts of the present disclosure. 



DESCRIPTION OF THE UTVENTION 

The present invention relates to diagnostic assays and 
methods, both quantitative and qualitative for detecting, 
diagnosing, monitoring, staging, and prognosticating cancers 
by comparing levels of CSG with those of CSG in a normal huinan 
control. What is meant by -levels of CSG" as used herein, 
means levels of the native protein expressed by the genes 
comprising the polynucleotide sequence of any of SEQ ID NO: 
1, 2, 2, 4, 5, 6, 7, 8 or 9. In the alternative, what is 
meant by "levels of CSG" as used herein, means levels of the 
native mRNA encoded by any of the genes comprising any of the 
polynucleotide sequences of SEQ ID NO: 1, 2, 3, 4, 5, 6, 7, 
8 or 5 or levels of the gene comprising any of the 
polynucleotide sequence of SEQ ID NO: 1, 2, 3. 4, 5, 6, 7, 8 
or 9. Such levels are preferably measured in at least one of, 
cells, tissues and/or bodily fluids, including determination 
of normal and abnormal levels. Thus, for instance, a 
diagnostic assay in accordance with the invention for 
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diagnosing over-expression of any one of the CSG proteins 
compared to normal control bodily fluids, cells, or tissue 
samples may be used to diagnose the presence of cancers, 
including colon cancer. Any of the nine CSGs may be measured 
alone in the m-rhods of the invention, or all together or any 
combination of the nine. 

By "control" it is meant a human patient without cancer 
and/or non cancerous samples from the patient, also referred 
to herein as a normal human control; in the methods for 
diagnosing or monitoring for metastasis, control may also 
include samples from a human patient that is determined by 
reliable methods to have colon cancer which has ncz 
metastasized. 

All the methods of the present invention may cptionaliy 
include measuring the levels of other cancer markers a$ well 
as CSG. Other cancer markers, in addition to CSG, useful in 
the present i.-vention will depend on the cancer being tested 
and are known to those of skill in the art. 
Disg:oostd.c Assays 

■The present invention provides methods for diagnosing 
the presence of colon cancer by analyzing for changes in 
levels of CSG in cells, tissues or bodily fluids compared with 
levels of CSG in cells, tissues or bodily fluids of preferably 
the same type from a normal human control, wherein an increase 
in levels of CSG in the patient versus the normal human 
control is associated with the presence of colon cancer- 
Without limiting the instant invention, typically, fox a 
quantitative diagnostic assay a positive result indicating the 
patient being tested has cancer is one in which cells, 
tissues, or bodily fluid levels of the cancer marker, such as 
CSG, are at least two times higher, and most preferably are 
at least five times higher, than in preferably the same cells, 
tissues, or bodily fluid of a normal human control. 

The present invention also provides a method of 
diagnosing metastatic colon cancer in a patient having colon 
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cancer which has not yet metastasized for the onset of 
metastasis. In the method of the present invention, a human 
cancer patient suspected of having colon cancer which may have 
metasT:asized (but which was not previously known to have 
metastasized) is identified. This is accomplished by a 
variety of means known to those of skill in the art- For 
example, in the case of colon cancer, patients are typically 
diagnosed with colon cancer following traditional detection 
methods . 

In the present invention, determining the presence of 
CSG level in calls, tissues, or bodily fluid, is particularly 
useful for discriminating between colon cancer which has nor 
metastasized and colon cancer which has metastasized. 
Existing techniques have difficulty discriminating between 
colon cancer which has metastasized and colon cancer which has 
not raetastasised and proper treatment selection is ofren 
dependent upon such knowledge. 

Ir. the present invention, the cancer marker levels 
measured in such cells, tissues, or bodily fluid is CSG, and 
are compared with levels of CSG in preferably the same cells, 
tissue, or bodily fluid type of a normal human control. That 
is, if the cancer marker being observed is just CSG in serum, 
this level is preferably compared with the level of csG in 
serum of a normal human patient. An increase in the CSG in 
the patient versus the normal human control is associated with 
colon cancer which has metastasized. 

Without limiting the instant invention, typically, for 
a quantitative diagnostic assay a positive • result indicating 
the cancer in the patient being tested or monitored has 
metastasized is one in which cells, tissues, or bodily fluid 
levels of the cancer marker, such as CSG, are at least two 
times higher, and most preferable are at least five times 
higher, than in preferably the same cells, tissues, or bodily 
fluid of a normal patient. 
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Normal hurr.an control as used herein includes a human 
patient without cancer and/or non cancerous samples from the 
patient; in the methods for diagnosing or monitoring for 
metastasis, normal human control may also include samples from 
a human patient -hat is determined by reliable methods to have 
colon cancer which has not metastasi2ed. 
Stagrxng' 

The invention also provides e method of staging colon 
cancer in a human patient. 

The method comprises identifying a human paiiient having 
such cancer; analyzing a sample of cells, tissues, or bodily 
fluid from such panient for CSG. Then, the method comperes 
CSG levels in such cells, tissues, or bodily fluid with levels 
of CSG in preferably the same cells, tissues, or bodily fl^^- 
type of a normal human control sample, wherein an increase in 
CSG levels in the patient versus the normal human control is 
associated with a cancer which is progressing and a decrease 
in the levels of CSG is associated with a cancer which is 
regressing or in remission. 

Farther provided is a method of monitoring colon cancer 
in a human having such cancer for the onset of metastasis. 
The method comp-ises identifying a human patient having such 
cancer that is not known to have metastasized; periodically 
analyzing a sample of cells, tissues, or bodily fluid from 
such patient for CSG; comparing the CSG levels in such cells, 
tissue, or bodily fluid with levels of CSG in preferably the 
same cells, tissues, or bodily fluid type of a normal human 
control sample, wherein an increase in CSG levels in the 
patient versus the normal human control is associated with a 
cancer which has metastasized. 

Further provided by this inventions is a menhod of 
monitoring the change in stage of colon cancer in a human 
having such cancer. The method comprises identifying a human 
patient having such cancer; periodically analyzing a sample 
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of cells, tissues, oj: bodily fluid from such patient for CSG; 
comparing the CSG levels in such cells, tissue, or bodily 
fluid with levels of CSG in preferably the same cells, 
tissues, or bodily fluid type of a normal human control 
sample, wherein an increase in CSG levels in the patient 
versus the normal human control is associated with a cancer 
which is progressing in stage and a decrease in the levels of 
CSG is associated with a cancer which is- regressing in stage 
or in remission. 

Monitoring such patient for onset of metastasis is 
periodic and preferably done on a quarterly basis. However, 
this may be more or less frequent depending on the cancer, the 
particular pauisntj- and the stage of the cancer. 

Assay techniques that can be used to determine levels 
of gene expression, such as CSG of rhe present invention, in 
a sample derived from a host are well-known to those of skill 
in the art. Such assay methods include radioimmunoassays. 



iramunohistochemistry assays, in situ hybridization assays,, 
competitive-binding assays, Western Blot analyses and ELISA 
assays. Among these, ELISAs are frequently preferred to 
diagnose a gene's expressed protein in biological fluids. 
An ELISA assay initially comprises preparing an antibody, if 
not readily available from a commercial source, specific to 
CSG, preferably a monoclonal antibody. In addition a reporter 
antibody generally is prepared which binds specifically to 
CSG, The reporter antibody is attached to a detectable 
reagent such as radioactive, fluorescent or enzymatic reagent, 
for example horseradish peroxidase enzyme or alkaline 
phosphatase. 

To carry out the ELISA, antibody specific to CSG is 
incubated on a solid support, e.g., a polystyrene dish/ that 
binds the antibody. Any free protein binding sires on the 
dish are then covered by incubating with a non-specific 



reverse 



transcriptase 



PGR 



(RT-PCR) 



as says , 
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protein such S5 bovine serum albiimin. Next/ the sample to be 
analyzec is incubated in the dish, during which time CSG binds 
to the specific antibody attached to the polystyrene dish. 
Unbound sample is washed out with buffer. A reporter antibody 
specifically directed to CSG and linked t:o horseradish 
peroxidase is placed in the dish resulting in binding of the 
reporter antibody to any monoclonal antibody bound to CSG. 
Unattached reporter antibody is then washed out. Reagents for 
peroxidase activity, including a colorimetric substrate are 
then added to the dish. Immobilized peroxidase, linked to CSG 
antibodies, produces a colored reaction product. The amoun;: 
of color developed in a given time period is proportional to 
the amount: of CSG protein present in the sample. Quantitative 
results T:ypically are obtained by reference to a standard 
curve . 

A competition assay may be employed wherein antibodies 
specific to CSG attached to a solid support and labeled CSG 
and a sample derived from the host are passed over the solid 
support and the amount of label detecred attached to the solid 
support 2an be correlated to a quantity of CSG in the sample. 
Nucleic ecid methods may be used to detect CSG mRNA as a 
marker fcr colon cancer. Polymerase chain reaction (PCR) and 
other nucleic acid methods, such as ligase chain reaction 
(LCR) and nucleic acid sequence based amplification (NASABA) r 
can be used no detect malignant cells for diagnosis and 
monitoring of various malignancies. For example, reverse- 
transcriprase PCR (RT-PCR) is a powerful technique which can 
be used "o detect the presence of a specific mRNA population 
in a complex mixture of thousands of other mRNA species. In 
RT-PCR, an mRNA species is first reverse transcribed to 
complementary DNA (cDNA) with use of the enzyme reverse 
transcriptase; the cDNA is then amplified as in a standard PCR 
reaction- RT-PCR can thus reveal by amplification the 
presence of a single species of mRNA. Accordingly, if the 
mRNA is r.ighly specific for the cell that produces it, RT-PCR 



PAGE 25/60 » RCVD AT 2/212004 6:30:26 PM [Eastern Standard Time] ' SVR:USPT0-EFXRF-1/2 * DNIS:8729306 * CSID:856 810 1454 * DURATION (fnin-ss):14-58 



1^4 



02/02/04 19:33 FAl 856 810 1454 LICATA & TYRRELL 121026 

WO 99/60163 PCT/US99/10498 

- 11 ' 

can be used to identify the presence of a specific type of 
cell. 

Hybridization to clones or oligonucleotides arrayed on 
a solid support (i.e., gridding) can be used to both detect 
the expression of and quantitate the level of expression of 
that gene. In this approach, a cD>3A encoding the CSG gene i5 
fixed to a substrate* The substrate may be of any suitable 
type including but not limited to glass, nitrocellulose, nylon 
or plastic. At least a portion of the DNA encoding the CSG 
gene is attached ro the substrate and then incubated with the 
analyte, which may be RNA or a complementary DNA (cDNA) copy 
of the RNA, isolated from the tissue of interest. 
Hybridization beuween the subsrrate bound DNA and the analyxe 
can be detected and quantitated by several means including b\iz 
noc limiT;ed to radioactive labeling or fluorescence labeling 
of the analyte or a secondary molecule designed to detect the 
hybrid. Quantiration of the level of gene expression can be 
done by comparison of the intensity of the signal from the 
analyte compared with that detennined from known standards. 
The standards can be obtained by In vitro transcription of the 
target gene, quantitating the yield, and then using thar 
material to generate a standard curve. 

The above tests can be carried out on samples derived from 'a 
variety of pacients* cells, bodily fluids and/or tissue 
extracts (homogenates or solubilized tissue) such as from 
tissue biopsy and autopsy material. Bodily fluids useful in . 
the present invention include blood, urine, saliva, or any 
other bodily secretion or derivative thereof. Blood can 
include whole blood, plasma, serum, or any derivative of 
blood. 

£XAMPX<E3 

The present invention is further .described by the 
following examples. These examples are provided solely to 
illustrate the invention by reference to specific embodiments. 
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These exemplifications, while illustrating certain specific 
aspects of the invention, do nor portray the limitations or 
circumscribe the scope of the disclosed invention. 
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Example 1 : CS&s 

Searches were carried out and CSGs identified using the 
following Search Tools as part of the LIFESEQ® danabase . 
available from Incyte Pharmaceuticals, Palo Alto, CA: 

1. Library Comparison (compares one library to one 
other library) allows the identification of clones expressed 
in tumor and absent or expressed at a lower level in normal 
tissue , 

2. Subs^tring is similar to library comparison but 
allows the idencif ication of clones expressed in a pool cf 
libraries and absent or expressed at a lower level in a second 
pool of libraries. 

3. Transcript Imaging lists all of the clones in a 
single library or a pool of libraries based on abundance. 
Individual clones can then be examined using Electronic 
Northerns to determine the tissue sources of their component 
ESTs. 

4. Protein Function: Incyte has identified subsens of 
ESTs with a potential protein function based on homologies to 
known proteins. Some examples in this database include 
Transcription Factors and Proteases. We identified some leads 
by searching in this database for clones whose component ESTs 
showed disease specificity. 

Electronic subtractions, transcript imaging and protein 
function searches were used to identify clones, whose 
component ESTs were exclusively or more frequently found in 
libraries from specific tumors- Individual candidate clones 
were examined in detail by checlcing where each EST originated . 
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SEQ ID 


Clone ID # 


Gene ID # 




NO: 








1 


238330 


242807 


Transcripn Imaging 


2 


1235234 


239588 


Subsetring 


3 


1341701 


29634 


Transcript Imaging 


4 


816257 


233421 


Subsetting 


5 


775133 


245080 


Subsetting 


6 


1335450 


245811 


Subsetting 


7 


2348122 


233711 


Transcript Imaging 


B 


3228674 


230273 


Subsetting 


9 


1632174 


229022 


Transcript Imaging 



The following example was carried out using standard 
techniques/ which are well known and routine to those of skill 
in the art, except where otherwise described in detail. 
Routine molecular biology techniques of che following example 
can be carried out as described in standard laboratory- 
manuals, such as Sambrook et al., MOLECULAR CLONING: A 
LABORATORY MANUAL, 2nd Ed.; Cold Spring Harbor Laboratory- 
Press, Cold Spring Harbor^ N-Y- (1989). 

Example 2: Relative Quantitation, of CSG Gene Eatpression 

Real-Time quantitative PGR with fluorescent Taqman 
probes is a quantitation detection system utilizing the 5'- 
3' nuclease activity of Taq DNA polymerase- The method uses 
an internal fluorescent oligonucleotide probe (Taqman) labeled 
with a 5' reporter dye and a downstream, 3'' quencher dye. 
During PGR, the 5' -3' nuclease activity of Taq DNA polymerase 
releases the reporter, whose fluorescence can then be detected 
by the laser detector of the Model 77 00 Sequence Detection 
System {?E Applied Biosystems, Foster City, CA, USA) . 
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Amplification of an endogenous contrtol is used to 
standardize the amount of sample RNA added to the reaction and 
normalize for Reverse Transcriptase (RT) efficiency. Either 
cyclophilin, glyceraldehyde-3-phosphate dehydrogenase (GAPDH) 
or IBS ribosorcial RNA (rRNA) is used as "this endogenous 
control. To calculate relative quantitation between all the 
saitiDles studied, the target RNA levels for one sample are used 
as the basis for comparative results (calibrator) , 
Quantitation relative to the "calibrator" can be obtained 
using the standard curve method or the comparative method 
(User Bulletin #2: ABI PRISM 7700 Sequence Detection System). 

To evaluate the tissue distribution, and the level of 
CSGs in normal and tumor tissue, total RNA was extracted from 
normal tissues, tumor tissues, and from tumors and the 
corresponding matched normal tissues. Subsequently/ fir5t 
strand cDNA was prepared with reverse transcriptase and the 
polymerase chain reaction was done using primers and Taqman 
probe specific to the CSG. The results were analyzed using 
the A3I PRISM 7700 Sequence Detector- The absolute numbers 
are relative levels of expression of the CSG compared to the 
calibrator. 
Compajrative Examples 

Similar mRNA expression analysis for genes coding for 
the diagnostic markers PSA (Prostate Specific Antigen) and 
PLA2 (Phospholipase A2) was performed for comparison. PSA is 
currently the only cancer screening marker available in 
clinical laboratories. When the panel of normal pooled 
tissues was analyzed, PSA was expressed at very high levels 
in prostate^ with a very low expression in breast and testis . 
After analysis of more than 55 matching samples from 14 
different tissues, the data corroborated the tissue 
specificity seen with normal tissue samples. PSA expression 
was compared in cancer and nomal adjacent tissue for 12 
matching samples of prostate tissue. The relative levels Of 
PSA were higher in 10 cancer samples (93%) - Clinical data 
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recently obtained support the utilization of PLA2 as a staging 
marker for late stages of prostate cancer. mElNA expression 
data described herein showed overexpression of the mRNA in S 
out of the 12 prostate matching samples analyzed (66%) . PLA2 
had high levels of mRNA expression in small intestine/ 
prostate/ liver, and pancreas. 



Measurement of SEQ ID NO: 3; Clone ID 1341701; Gene ID 29634 
(ClnlOS) 

Absolute numbers are depicted in Table 2 as relative 
levels of expression of Clnl06 (SEQ ID NO: 3) in 12 normal 
different tissues. All the values are compared to normal 
testis (calibrator) . These RNA sainples are commercially 
available pools, originated by pooling samples of a particular 
tissue from different individuals. 
Table 2 : Rela.t:ive levels of Clnl06 Elxpr^sslon in Pooled 
Samples 



Tissue 


NORMAL 


Colon-Ascending 




110 


Endometrium 




0 


Kidney 




0 


Liver 




0 


Ovary 




0 


Pancreas 




0 


Prostate 




16 


Small Intestine 




0 


Spleen 




0 


Stomach 




0 


Testis 




1 


Uterus 




0 



The relative levels of expression in Table 2 show for 
the CSG ClnlOe (SEQ ID N0:3), mRNA expression is more than . S 
fold higher in the pool of normal ascending colon (110) 
compared with prostate (16) . Testis, the calibrator r with a 
rela,tive expression level of 1, 
expressing the mRNA for Clnl06 (SEQ ID N0:3)» These results 
demonstrate that mRNA expression of this CSG is highly 
specific for colon. 
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The absolute numbers in Table 2 were obtained analyzing 
pools of samples of a particular tissue from different 
individuals. They can not be compared to the absolute numbers 
originated from RNA obtained from tissue samples of a single 
individual in Table 3- 

The Qbsolure numbers in Table 3 are relative levels of 
expression of Clnl06 (SEQ ID NO: 3) in 57 pairs of matching 
samples. All the values are compared to normal testis 
(calibrator) . A matching pair is formed by mRNA from the 
cancer sample for a particular tissue and mRNA from the normal 
adjacent sample for that same tissue from the same individual. 
Table 3: Relative levels of ClnlOS Expression dLn Individual 



Samples 



Sample XD 


Tissu@ 




Normal 
Adj acent: 


Sro AC 9 3 


Stomach 1 


4 


96 


Sto AC99 


Stomach 2 


0.4 


0.5 


Sml 21XA 


Small Intestine 1 


0 


0 


Sml H89 


Small Intestine 2 


0.93 


1.2Q 


Cln B56 


Colon^CeCum (A) 1 


317 


101 


Cln AS45 


Colon-Ascending (A) 2 


316.3 


146.5 


Cln CM67 


Colon-Cecum(B) 3 


461.0 


217.5 


Cln AS67 


Colon-Ascending (B) 4 


858.1 


220.6 


Cln AS43 


Colon-Ascending (C) 5 


1370 


98 


Cln AS 4 6 


Colon-Ascending (C) 6 


3051 


375 


Cln AS98 


Colon-Ascending (C) 7 


26 


42 


Cln AS89 


Colon-Ascending (D) S 


524.6 


11.0 


Cln TXOl 


Colon-Transverse (B) 9 


2886-3 


1992.0 


Cln TX89 


Colon-Transverse (B) 10 


146.0 


35-9 


Cln TX67 


Colon-Transverse (C) 11 


2.9 


421,7 


Cln MT3a 


Colon-Splenic 
FlexturefM) 12 


1681 


187 
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cm SG89 


Colon-Sigmoid (B) 13 


1063 - 8 


31-1 


Cln SG67 


Colon-Siomoid (C) 14 


8 . 5 


9 4 


Cln SG33 


Colon-Sigmoid (C) 15 


264 




Cln SG4 5 


Colon— Sigmoid (D) 3.6 


5fiO 0 


lid 


Cln B34 


Colon— Rectosigmoid (A) 17 


97 


24 4 


Cln CXGA 


Colon— Rectim TRI Ifi 


45 1 




Cln RC67 


Colon— Rectum fB ) 19 


2 . 7 


90 0 


Cln C9XR 




O IJ ^ 


4 O U 


Cln RS4 5 




4 7 9 ft 


X *» *i ■ U 


Cln RCOl 




568 


1 9 Q 
j~ ^ J 


cln RC89 


Colon— R&ctirm f 


4 . 6 


322 . 91 


Bid 4 6XK 


i_j a t_i ^ J, J, 


0 2 


0 


O _L LJ, U U A 


Bladripr 7 


1 

J. 


1 


Rlrf 52XK 


•i-J -3. X V 




0 0 


Kid 12 6XD 




0 


0 


Kir) 1 ?yn 




0 


0 




T?^ rin *^ 






Kid SXD 


Kidnev 4 


0 . 0 


0 . 0 


Kid 106XD 


Kidnev 5 


0 , 4 


0 . 0 


Liv 42X 


Live^ 1 


0 . 0 


0 . 0 


Liv 15XA 


Liver 2 


0 . 0 


0 . 0 


Liv 94XA 


Liver 3 


0 . 0 


0 . 0 


Lng AC 6 9 


Lung 1 


2 


0 


Lng BR94 


Lung 2 


0 


0 


Lng 47XQ 


Lung 3 


0 


0 


Mam 59X 


Mammary Gland 1 


0 


0 


Mam BOllX 


Mammary Gland 2 


0 


0 


Mam A06X 


Mammary Gland 3 


0 


0 


Ovr 103X 


Ovary 1 


0.04 


2.08 


Ovr 13 OX 


Ovary 2 


0.1 


2.76 
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Pan 71XL 


Pancreas 1 


4 .08 


0.1 


Pan 82XP 


Pancreas 2 


0 


0 


Pro 12B 


Prostate 1 


0.3 


0 


Pro 23B 


Prostate 2 


3 


4 


Pro 13XB 


Prostate 3 


2 


7 


Pro 34B 


Prostate 4 


0.54 


4.01 


Pro 2 0XB 


Prostate 5 


4. a 


4.3 


Pro 65XB 


Prostate 6 


0,7 


1.3 


Tst 39X 


Testis X 


2.78 


0 


End SXA 


Endometrium 1 


0 


0.2 


Utr 85XU 


Uterus 1 


1.26 


0 



0= Negative 

When matching samples were analyzed, the higher levels 
of expression were in the colon, showing a high degree of 
tissue specificity for this tissue. These results confirm the 
tissue specificity results obtained with the panel of normal 
pooled samples (Table 2) , Furthermore, the level of mRNA 
expression in cancer samples and the isogenic no2nnal adjacent 
tissue from the same individual were compared. This 
comparison provides an indication of specificity for the 
cancer stage (e.g. higher levels of mRKLA expression in the 
cancer sample compared to the normal adjacent) . Table 3 shows 
over expression of ClnlOS (SEQ ID NO: 3) in 15 colon cancer 
tissues compared with their respective normal adjacent (colon 
samples #1, 2, 3, 4, 5, 6, 8, 9, 10, 12, 13, 16, 20, 21, and 
22) . There is overexpression in the cancer tissue for 65% of 
the colon matching samples tested (total of 23 colon matching 
samples). The matching sample Pan 71XL is a secondary cancer 
in pancreas, the primary cancer in that individual was a 
duodenal cancer . 

Altogether, the high level of tissue specificity^ plus 
the mRNA overexpression in 65% of the colon matching samples 
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tested are demonstrative of CSG Clnl0 6 ($EQ ID NO: 3) being a 
diagnostic marker for colon cancer. 



Measurement of SEQ ID NO: 4; Clone ID 816257; Gene ID 406452 
(ClnlOT) 

Absolute numbers as depicted in Table 4 are relative 
levels of expression of CSG ClnlO? (SEQ ID NO: 4) in 12 normal 
different tissues. All the values are compared to normal 
small intestine (calibrator) . These RNA samples are 
commercially available pools, originated by pooling samples 
of a particular tissue from different individuals. 
Xable 4: Relative levels, of Clnl07 Expression in Pooled 
Samples 



l7is€ue 


NORMAL 


Colon-Ascending 


3.2 


Endometrium 


" 0 


Kidney 


0.2 


Liver 


0 


Ovary 


0 


Pancreas 


0 


Prostate 


0,1 


Small Intestine 


1 


Spleen 


0 


Stomach 


0.3 


Testis 


0 


Uterus 


0 



The relative levels of expression in Table 4 show thau 
mRNA expression of the CSG Clnl07 (SEQ ID NO: 4) is more than 
10 fold higher in the pool of normal ascending colon (3.2), 
five fold higher in small intestine (1), and 1,5 fold higher 
in stomach (0.3), compared with the next higher expressor (0.2 
for kidney) , Seven of the pooled tissues samples analyzed 
were negative and prostate showed a relative expression of 0,1 
for Clnl07 (SEQ ID N0:4), These results demonstrate than 
Clnl07 mRNA expression is highly specific for colon, small 
intestine/ and in a lower degree for stomach. 

The absolute numbers in Table 4 were obtained analyzing 
pools of samples of a particular tissue from different 
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individuals. They can not be compared to the absolute numbers 
originated from RNA obtained from tissue samples of a single 
individual in Table 5. 

The absolute numbers in Table 5 are relative levels of 
expression of Cinl07 (SEQ ID NO: 4) in 57 pairs of matching 
samples. All the values are compared to normal small 
intestine (calibrator) . A matching pair is formed by mRNA 
from the cancer sample for a particular tissue and mRNA from 
the normal adjacent sample for that same tissue from the same 
individual . 

Table 5: Relative levels of ClnlO? ^xpT&asLon in Individual 



Samples 



Sample ID 


Tissue 


Cancex 


Matching 
Adjacent 


Sto AC93 


Stomach 1 


8,9 


13.4 


Sto AC99 


Stomach 2 


6.0 


0.9 


Sml 21XA 


Small Intestine 1 


1.07 


1-42 


Sitil H8 9 


Small Intestine 2 


0.97 


4.13 


Cln B56 


Colon-Cecum (A) 1 


2 


16 


Cln AS4 5 


Colon-Ascending (A) 2 


0.7 


2.1 


Cln CM 67 


Colon-Cecuin(B) 3 


1.6 


2.1 


cm AS 67 


Colon-Ascending (B) 4 


1,2 


6.2 


Cln AS43 


Colon-Ascending (C) 5 


13.5 


0-5 


Cln AS 4 6 


Colon-Ascending (C) 6 


9,1 


23.6 


Cln AS98 


Colon-Ascending (C) 7 


28.1 


1.4 


Cln ASS 9 


Colon-Ascending (D) 8 


0.9 


3.1 


Cln TXOl 


Colon-Transverse (B) 9 


3,0 


10.6 


Cln TXB9 


Colon-Transverse (B) 10 


4.5 


0,6 


Cln TX67 


Colon-Transverse (C) 11 


3,6 


3.4 


Cln MT38 


Colon-Splenic 
Flexrure (M) 12 


4.0 


2.6 


Cln SG89 


Colon-Sigmoid (B) 13 


4-7 


0.9 
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Cln SG67 




1 0 


1 . 3 


Cln SGj-3 




14 2 


7 . 6 


Cln SG45 


Colon-Sjicficioia (Dj 




6.0 


Cln B34 


Coion^Rect;o$iginoia ^ Aj i / 




2 


Cln CXGA 


Co Ion -Rectum lA; la 


4 4 


1 , 9 


Cln RC67 


Colon-Rectum (iij ly 


n 1 


0 . 4 


Cln C9XR 


Colon-Rectoslgmoia (C) 




^5 

•J 


Cln RS4 5 


Colon-RectoS-igKioxa (uj 


J. i - H 


4 . 6 


Cln RCOl 


Colon-Rectum (C) 22 


1 fl 




Cln RC8 9 


Colon-Rectum (D) 23 


n 1 




Bid 4 6XK 


Bladder 1 


n 9 


0 


Bid 66X 


Bladder 2 


1 


1 


Bid 32XK 


Bladder 3 




0 1 


Kid 12 6XD 


Kidney 1 




0.02 


Kid 12XD 


Kidney 2 


U • 1 


0 . 2 


Kid 5XD 


Kidney 3 


n T 


0 . 0 


Kid 6XD 


Kidney 4 




0 1 


Kid 10 6XD 


Kidney 5 


n n 


0 - 1 


Liv 42X 


Liver 1 


f w if 


0* 002 


Liv 15XA 


Liver 2 


0 0 


0-0 


Liv 94XA 


Liver o 


0 0 


0 - 0 


Lng ACoy 


Lung 1 


1. 6 


0-2 


Lug BRy4 


Lung z 


0- 4 


0 

" 


JLiiiy *i { AW 


T.iTnrr 


0.78 


0-2 


Mam 59X 


Mamiu^ry Gland 1 


0.05 


0.3 


Mam BOllX 


Mammary Gland 2 


0.01 


0.004 


Mam A06X 


Mammary Glatxd 3 


0,22 


0 


Ovr 103X 


Ovary 1 


0*01 


0.01 


Ovr 13 OX 


Ovary 2 


0.09 


0.1 


Pan 71XL 


Pancreas 1 


2.51 


2.81 
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Pan 82XP 


Pancreas 2 


0 


0. 62 


Pro 12B 


Prostate 1 


0.3 


0.1 


.Pro 23B 


Prostate 2 


0.3 


0.2 


Pro 13XB 


Prostate 3 


0 


0 


Pro 34B 


Prostate 4 


0.04 


0,22 


Pro 20XB 


Prostate 5 


0.4 


0.1 


Pro 65XB 


Prostate 6 


0.0 


0.1 


Tst 39X 


Testis 1 


0.02 


0.01 . 


End 8XA 


Endometrium 1 


0.01 


0.5 


Utr 85XU 


Uterus 1 


0.03 


0 



0= Negative 

When matching samples were analyzed, the higher levels 
of expression were in colon, stomachy and small intestine, 
showing a high degree of tissue specificity for colon tissues. 
These results confirm the tissue specificity results obtained 
with normal pooled samples (Table 4) . Furthermore, the level 
of mRNA expression in cancer sajftiples and the isogenic normal 
adjacent tissue from the same individual were compared. This 
comparison provides an indication of specificity for the 
cancer srage (e.g. higher levels of mRNA expression in the 
cancer sample compared to the normal adjacent) . Table 5 shows 
overexpression of Clnl07 (SEQ ID NO: 4) in 11 colon cancer 
tissues compared with their respective normal adjacent (colon 
samples #5, 7, 10, 11, 12, 13, 15, 17, 18, 20, and 21). There 
is overexpression in the cancer tissue for 48% of the colon 
matching samples tested (total of 23 colon matching samples) . 
The matching sample Pan 71XL is a secondary cancer in 
pancreas, the primary cancer in that individual was a duodenal 
cancer. 

Altogether, the high level of tissue specificity, plus 
the mRNA overexpression in almost half of the colon, stomach, 
and small intestine matching samples tesred are demonstrative 
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Of CSG Clnl07 (SEQ ID NO: 4) being a diagnostic marker for 
colon cancer. 



Measwemeat. of SEQ ID NO: 5; Clone ID 775133; Gene ID 24508 
(ClnlOa) 

The absolute numbers shown in Table 6 are relative 
levels of expression of CSG ClnlOS (SEQ ID NO: 5) in 12 normal 
different tissues. All the values are compared to normal 
small intestine ( Ccilibratorj . These RNA samples ars 
commercially available pools, originated by pooling samples 
of a particular tissue from different individuals - 
Table 6: Relative levels of Clnl08 Sxpx&ssLon in Pooled. 
Samples 



Tissue 


WORMAI. 


Colon-Ascending 


2846.5 


Endometrium 


1 


Kidney 


5.5 


Liver 


ia.7 


Ovary 




Pancreas 


198.1 


Prostate 


1024 


Small Intescine 


810.8 


Spleen 


32.2 


Stomach 


9981.2 


Testis 


0 


Uterus 


294-1 



The relative levels of expression in TaJole 6 show that ruRNA 
expression of CSG ClnlOS (SEQ ID NO: 5) is more than 10 fold 
higher in the pool of normal ascending colon (2846.5) and 
almost ten fold higher in stomach (99S1-2), compared to the 
expression level in any other tissue analyzed. These results 
demonstrate that mRNA expression of this CSG is also highly 
specific for colon and stomachs 

The absolute numbers in Table 6 were obtained analyzing 
pools of samples of a particular tissue from different 
individuals. They can not be compared to the absolute nimibers 
originated from RNA obtained from tissue samples of a single 
individual in Table 7 * 
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The absolute numbers depicted in Table 7 are relative 
levels of expression of ClnlOS (SEQ ID NO: 5) in 57 pairs of 
matching samples. All the values are compared to normal small 
intestine (calibrator) . A matching pair is formed by mRNA 
from the cancer sample for a particular tissue and mRNA from 
the normal adjacent sample for that same tissue from the same 
individual - 

Tablfe 7: Relative levels of ClnlOS Expression in Individual 
Sauries 







Can cor* 


gia ucmng 

Kormal 
Adjacent 


Sto AC93 


Stomach 1 


28696 


34842 


Sto AC99 


Stomach 2 


21523 


30862 


Sml 21XA 


Small Intestine 1 


2944 


964,4 


Sml H8 9 


Small Intestine 2 


244.5 


3513.2 


Cln B56 


Colon-Cecum (A) 1 


27242 


24637 


Cln AS4 5 


Colon-Ascending (A) 2 


5827.0 


8771.0 


Cln CM67 


Colon-Cecum (B) 3 


4251.0 


4634.0 


Cln AS 6 7 


Colon-Ascending (B) 4 


564.0 


1949.0 ' 


Cln AS43 


Colon-Ascending (C) 5 


50310 


10949 


Cln AS4 6 


Colon-Ascending (C) 6 


246044 


120073 


Cln AS98 


Colon-Ascending (C) 7 


40442 


17482 


Cln AS89 


Colon-Ascending (D) S 


5730,0 


1561.0 


Cln TXOl 


Colon-Transverse (B) 9 


222S1.0 


114784-0 


Cln TXS9 


Colon-Transverse (B) 10 


11026.0 


1639.0 


cm TX67 


Colon-'Transverse (C) 11 


17004,0 


11654.0 


Cln MT38 


Colon-Splenic 
Flex-cure (M) 12 


77589 


31620 


Cln SG89 


Colon-Sigmoid (B) 13 


140339.0 


4 9617.0 


Cln SG67 


Colon-Sigmoid (C) 14 


4951.0 


7905.0 


Cln SG33 


Colon-Sigmoid(C) 15 


60875 


120490 
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Cln SG45 


Colon-Sigmoid (D) 16 


30437. 0 


47267.0 


Cln B34 


Colon-Rectosigmoid (A) 17 


5848 


5861 


Cln CXGA 


Colon-Rectum (A) 18 


13877.0 


9787.0 


Cln RC67 


Colon-Rectxjin(B) 19 


1703.0 


26589.0 


Cln C9XR 


Colon-Rectosigmoid (C) 20 


2458 


19071 


Cln RS45 


Colon-Rectosigmoid (C) 21 


95523 


61959 


Cln RCOl 


Colon-Rectum (C) 22 


98891. 0 


80047.0 


Cln RC8 9_ 


Colon-Rectum (D) 23 


17 .0 


1775 


Bid 4 6XK 


Bladder 1 


0 


8 


Bid 66X 


Bladder 2 


397 


44 


Bid 32XK 


Bladder 3 


0.0 


16.0 


Kid 12 6XD 


Kidney 1 


32 


22 


Kid 12XD 


Kidney 2 


6 


0 


Kid 106XD 


Kidney 3 


4,0 


33.0 


Liv 42X 


Liver 1 


4783 


0 


Liv 15XA 


Liver 2 


4.0 


10.0 


Liv 94XA 


Liver 3 


159-0 


21.0 


Lng AC 6 9 


Lung 1 


222 


295 


Lng BR94 


Lung 2 


112 


0 


Lng 47XQ 


Lung 3 


30 


69 


Lng AC 6 6 


Lung 4 


29 


137 


Mam 59X 


Mammary Gland 1 


56 


0 


Mam BOllX 


Mammary Gland 2 


54 


31 


Mam A06X 


Mammary Gland 3 


12 


0 


Ovr 103X 


Ovary 1 


37 


0 


Pan 71XL 


Pancreas 1 


13203 


4163 


Pan 82XP 


Pancreas 2 


39.1 


0 


Pro 12B 


Prostate 1 


386 


88 


Pro 23B 


Prostate 2 


250 


23 


Pro 13XB 


Prostate 3 


92 


731 
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Pro 34B 


Prostate 4 


33, 3 


265, 7 


Pro 20XB 


Prostate 5 


454 . 6 


1908 . 9 


Pro 65XB 


Prostate 6 


733.5 


922.0 


End 8XA 


Endometrxum 1 


5 


92 


Utr 85XU 


Uterus 1 


98.9 


21.9 


Utr 23XU 


Uterus 2 


35.3 


0 


Utr 135X0 


Uterus 3 


39.2 


43.8 


Ucr 141X0 


Uterus 4 


212.1 


55,9 



0= Negarive 

When matching samples were analyzed, the higher levels 
of expression were in colon and stomach/ showing a high degree 
of tissue specificity for these two tissues. These results 
confirm the tissue specificity results obtained with normal 
pooled samples (Table 6) , Furthermore, the level of mRNA 
e>:pression in cancer samples and the isogenic normal adjacenr 
tissue from the same individual were compared. This 
comparison provides an indication of specificity for the 
cancer stage (e.g. higher levels of mRNA expression in the 
cancer sample compared to the normal adjacent) . Table 1 shows 
overexpression of CSG Clnl08 (SEQ ID NO; 5) in 13 colon cancer 
tissues compared with their respective normal adjacent (colon 
samples #1, 5, 6, 7/8, 9, 10, 11, 12, 13, 18, 21, and 22). 
There is overexpression in the cancer tissue for 56% of the 
colon matching samples tested (total of 23 colon matching 
samples) . The matching sample Pan 71XL is a secondary cancer 
in pancreas, the primary cancer in that individual was a 
duodenal cancer ► 

Altogether, the high level of tissue specificity, plus 
the mRNA overexpression in more than half of the colon, 
stomach, and small intestine matching samples tested are 
demonstrative of this CSG, Clnl08 (SEQ ID N0:5), also being 
a diagnostic marker for colon cancer. 
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Measmrement of SEQ ID NO: 7; Clone ID 2348122; Gen© ID 23371 
<Clnl09) 

The absolute numbers depicted in Table 8 are relative 
levels of expression of CSG Clnl09 (SEQ ID NO: 7) in 12 nornial 
different tissues. All the values are compared to normal 
ovary (calibrator) , These RNA samples are commercially 
available pools, originated by pooling samples of a particular 
tissue from different individuals. 

Table B: Relative levels of Clnl09 Expression in Pooled 



Samples 



Tissue 




Colon-Ascending 


28-8 


Endometrium 


0,45 


Kidney 


0.41 


Liver 


0*72 


Ovary 


0.07 


Pancreas 


82. 8 


Prostate 


124.3 


Small Intestine 


^26.4 


Spleen 


1.2 


Stomach 


12.05 


Testis 


1.51 


Uterus • 


52.99 



The relative levels of expression in Table 8 show that luRNA 
expression of CSG Clnl09 (SEQ ID N0:7), is more than 5 fold 
higher in the pool of noirmal small intestine (626.4) compared 
to the expression level in any other tissue analyzed. These 
results demonstrate that Clnl09 (SEQ ID NO: 7) irtRNA expression 
is highly specific for small intestine 

The absolure numbers in Table 8 were obtained analyzing 
pools of samples of a particular tissue from different 
individuals. They can not be compared to the absolute nuinbers 
originated from RNA obtained from tissue samples of a single 
Individual in Table 9. 

The absolute numbers depicted in Table 9 are relative 
levels of expression of Clnl09 (SEQ ID NO: 7) in 53 pairs of 
matching samples. Ail the values are compared to normal ovary 
(calibrator) . A matching pair is formed by mRNA from the 
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cancer sample for a particular ti3sue and mRMA from the normal 
adjacent iample for that same tissue from the same individual. 
Table 9: Relative levels of Cliil09 Expression in Individual 



Samples 



Sample ID 


Tissue 


Cancer 


f&^A 1 ^^^^ 


Sto AC93 


Stomach 1 


z 0 / y 


1310 


Sto AC99 


Stomach 2 






Sml 21XA 


Small Intestine 1 


^ b D / 


X O w u ■■ V 


Sml H8 9 


Small Intestine 2 


D / . 0 


904 .29 


Cln B56 


Colcn-Cecxim(A) 1 




^ ^ -J 


Cln AS 4 5 


Colon -Ascending <A) 2 


814.6 


105.8 


Cln CM67 


Colon-Cecum{B) 3 


294.6 


36-1 


Cln AS 67 


Colon-Ascending (B) 4 


2.2 


2 6.3 


Cln AS 4 3 


Colon- Ascending (C) 5 


111 


377 


Cln AS 4 6 


Colon-Ascending (C) 6 


1180 


352 


cm AS 9 8 


Colon-Ascending (C) 7 


1075 


92 


Cln AS89 


Colon-Ascending (D) B 


14022.7 


87-5 


Cln TXOl 


Colon-Transverse (B) 9 


1027. 6 


282,1 


Cln TX89 


Colon-Transverse (B) 10 


2.5 


23.7 


Cln TX67 


Colon-Transverse (C) 11 


0.1 


72 . 3 


Cln MT38 


Colon-Splenic 
Flexture (M) 12 


372 


88 


Cln SG8 9 


Colon-Sigmoid(B) 13 


179.2 


33.4 


Cln SG67 


Colon-Sigmoid (C) 14 


85.0 


94.7 


Cln SG33 


Colon-Sigmoid(C) 15 


5461 


377 


Cln SG45 


Cclon-Sigmoid(D) 16 


762.7 


15,9 


Cln B34 


Colon-Rectosigmoid{A) 17 


460 


1 


cln RC67 


Colon-Rectum (B) 16 


64.5 


136.2 


Cln C9XR 


Colon-Rectosigmoid (C) 19 


441 


34 


Cln RS4 5 


Colon^Rectosigmoid (C) 20 


1931 


195 
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Cln RCOl 


Colon-Rectum (C) 21 


72.8 


19.1 


Cln RCa9 


Colon-Rectum ( D) 22 


4.8 


90,2 


Bid 4 6XK 


Bladder 1 


4 


3 


Bid 66X 


Bladder 2 


1 


0 


Bid 32XK 


Bladder 3 


0.1 


307.6 


Kid 12 6XD 


Kidney 1 


0 


2 


Kid 12XD 


Kidney 2 


3 


16 


Kid 5XD 


Kidney 3 


0.0 


0,3 


Kid 6XD 


Kidney 4 


18.5 


1.2 


Liv 42X 


Liver 1 


21 


0.03 . 


Liv 15XA 


Liver 2 


0.5 


0.4 


Liv 94XA 


Liver 3 


0.4 


0.0 


Lng AC69 


Lung 1 


0.1 


0 


Lng BR94 


Lung 2 


3 


0 


Lng 60XL 


Lung 3 


0.1 


0 


Mam 59X 


Mammary Gland 1 


0 


4 


Mam BOllX 


Mammary Gland 2 


8 


13 


Maiu A06X 


Mammary Gland 3 • 


4.7 


9.6 


' Pan 71XL 


Pancreas 1 


8902.5 


1428. 2 


Pan 82XP 


Pancreas 2 


0.2 


9.3 


Pro 12B 


Prostate 1 


9 


20 


Pro 23B 


Prostate 2 


191 


88 


Pro 13X3 


Prostate 3 


12 


460 


Pro 34B 


Prostate 4 


3.2 


80.4 


Tst 39X 


Testis 1 


29.9 


0 


End 8XA 


Endometrium 1 


0-3 


21 


Utr 85XU 


Uterus 1 


244.7 


592.2 


Ovr 63A 


Ovary 1 


11.4 


0 


Ovr AlC 


Ovary 2 


68.4 


0 



0= Negative 
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When matching samples were analyzed, the higher levels 
of e^cpres.ion were in small intestine, colon and stomacn, 
Showing a high degree of tissue specificity for these three 
colon tissues. These results confirm the tissue specificity 
results obtained with normal pooled samples for small 
intestine (Table 8). Furthermore, the level of mRNA 
exoression in cancer samples and the isogenic normal adjacent 
ti'ssue from the same individual were compared. This 
comparison provides an indication of specificity for the 
cancer stage (e.g. higher levels of mRNA expression rn the 
cancer sample compared to the normal adjacent) . Table -9 -shows 
overexpression of CSG, Clnl09 (SEQ ID N0:7) in 15 colon cancer 
tissues compared with their respective normal adjacent (co^on 
sampler #1, 2, 3, 6, 1, 8, 9, 12, 13, 15, 16, 17, 19, ZO^and 
21) There is overexpression in the cancer tissue for 58. of 
the colon matching samples tested (total of 22 colon matching 
samples) . The matching sample Pan 71XL is a secondary cancer 
in pancreas, the ' primary cancer in that individual was a 

duodenal cancer. 

Altogether, the high level of tissue specificity, plus 
the mRNA overexpression in more than half of the colon, 
stomach, and small intestine matching samples tested are 
demonstrative of CSG Clnl09 (SEQ ID NO: 7) being a diagnostic 
mar leer for colon cancer. The amino acid sequence encoded by 
the open reading frame of ClnlOS is depicted in SBQ ID NO:10. 
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Wha-t is claimed is: 

1. A method for diagnosing the presence of colon cancer 

in a patient comprising: 

(a) measuring levels of CSG in a sample of cells, tissue 
or bodily fluid obtained from the patient; and 

(b) comparing the measured levels of CSG with levels of 
CSG in a sample of cells, tissue or bodily fluid obtained from 
a control, wherein an increase in measured levels of CSG in 
the patient versus the CSG levels in the control is associated 
with the presence of colon cancer. 

2. A method of diagnosing metastatic colon cancer in 
a patient comprising: 

(a) measuring levels of CSG in a sample of cells, 
tissue, or bodily fluid obtained from the patient; and 

(b) comparing the measured levels of CSG with levels of 
CSG in a sample of cells, tissue, or bodily fluid obtained 
from a control, wherein an increase in measured CSG levels in 
the patient versus the CSG levels in the control is associated 
with a cancer which has metastasized. 

3. A method of staging colon cancer in a patient 
comprising: 

(a) identifying a patient suffering from colon cancer? 

(b) measuring levels of CSG in a sample of cells, 
tissue, or bodily fluid obtained from the patient; and 

(c) comparing the measured levels of CSG with levels of 
CSG in a sample of cells, tissue, or bodily fluid obtained 
from a control, wherein an increase in the measured levels of 
CSG versus the levels of CSG in the control is associated with 
a cancer which is progressing and a decrease in the measured 
levels of CSG versus the levels of CSG in the control is 
associated with a cancer which is regressing or in remission. 
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4. A method of monitoring colon cancer in a patient 
for the onset of metastasis comprising: 

(a) identifying a. patient having colon cancer that is 
not known to have metastasized; 

(b) periodically measuring CSG levels in samples of 
cells, tissue, or bodily fluid obtained from the patient; and 

(c) comparing the periodically measured levels of CSG 
with levels of CSG in cells, tissue, or bodily fluid obtained 
from a control, wherein an increase in any one of the- 
periodically measured levels of CSG in the patient versus the 
levels of CSG in the control is associated with a cancer which 
has metastasized. 

5. A method of monitoring changes in a stage of colon 
cancer in a patient comprising: 

(a) identifying a patient having colon cancer; 

(b) periodically measuring levels of CSG in samples of 
cells, tissue, or bodily fluid obtained from the patient; and 

(c) comparing the measured levels of CSG with levels of 
CSG in a sample of the same ceils, tissue, or bodily fluid of 
a control, wherein an increase in any one of the periodically 
measured levels of CSG versus levels of CSG in the control 
is associated with a cancer which is progressing in stage and 
a decrease in any one of the periodically measured levels of 
CSG versus the levels of CSG in the control is associated with 
a cancer which is regressing in stage or in remission. 

6. The method of claim 1, 2, 3, 4 or 5 wherein the CSG 
comprises SEQ ID N0:3, 4, 5 or 7 . 
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SEQUENCE LISTIKC 



<110> MaciAa, Koberzo A. 
Yang/ Fei 
Sm, Yongming 

<120> A Wovel MethQC of Diagnosing/ Monitoring and Staging 
Colon Cancers 



<130> DEX-0035 



<140> 
<141> 



<3.50> 60/086,266 
<151> 1998-05-21 



<160> 10 



<170> Pa-csnrXn Ver. 2.0 

<210> 1 

<211> 437 

<212> DNA 

<213> Homo sapiens 



<400> 1 

tccgcatctg $ccctcccag i:gcaccrgtc 

tacacctgeg caccggcccg agcccagact 

ccctgctctt actccaaaaa gatggaccca 

catggccatc c^ccaggrca ctgcgggcga 

ccacccccrg gccarggccc agggccctgc 

•cgcgggccrc ccccrggcca tggcccaggt 

agtagaagaa aacaggacac aagatggcaa 

•cgaggcctaa accacaancz tctcttccta 



eaatcccagc ycctccctga cctgtacaaa 60 

tcctgcccct gctctgcacr cx:caggT:att 120 

ggtccgaagg ggcactgt^ca ctgtgggggg IfiO 

acccctggcc atggcccagg gc<ictgcggg 240 

gggcaacGcc ctggccacgg cccagggccc: 300 

cacccacccc ctggtccaca tcactgagga 350 

gcctgagaga attgcccagc tgacccggas 420 

ataaacagcc tccragaggc cacarrctat 4 BO 

497 



<210> 2 

<211> 739 

<212> DNA 

<213> Homo sapiens 



<220> 

<221> unsure 
<222> (693) 

<220> 

<221> unsure 

1 
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<222> (695) . . 



<220> 

<221> ur.sure 
<222> (703: . - (7031 



<221> unsure 
<222> ("06) 



<220> 

<221? unsu-e 
<222> (710) . . (716:' 

<220> 

<221> unsurs 
<222> C71E;- 



<220> 

<221> 'jr.sure 
<222> (723'; , . (726; 



<220> 

<22l> unsure 
<222> (723) 



<220> 

<221> unsure 
<222> 1732) 



<220> 

<221> unsure 
<222> 1737; 



<400> 2 

•cctgaaac-cg Lcagttccac 
•Ltgcarcrge aacTigtic^cc 
cctcagccTic tggc^acgcc 
g-cggt-gcrgg aaagcgat-^: 
tccggccccg agrcaaca^a 
ggagcgacrc "CgT:gggtggt 
aa-ccactgaT: ccaggtt"C- 
cagacaaggg c^gcTiancng 
ccttgcacc* caat^ccgrg 
ccatcggcct gcactggga- 
cttggcaggg gcactgtg=- 
ggctcaare^ £aaa^va^;7C 
aannnnan'^- cncctgnta 



cagcectgct rggateczgg 
cccacastgr tgacagtcgc 
attcaggcca ggrctucczc 
tctcattci;g gcaaccagtu 
ractaca^cg "aggtczi:co 
cgcaacggag accrgcagga 
gggaagL^ca agrgg^accu 
rcttttggga sagacagrgc 
CTccgcttca tcagtgcccg 
gtttacccca ctagc-gcag 
gaggagtaag aactccctza 
ucaacgctaa aanaaa&r.ng 



LaSCTL-ctcca ggcggctgCC 50 
tcrc^-cagcc cTitctctgtg 12G 
craT;agrgga gagtatggae ISO 
gcacggcccc arcaccgccc 24C 
ggrgirgCTiet cgcaaggtgt 30C 
garct-ncrg caccctgggc 360 
gaagaagcT;g gratttgnga 420 
cacaagtrrc aargccgrcc 4£C 
qHCizgqztct ctcatcgarg 54 0 
cagargcTiga gcctcctctc 600 
uc^craaccc ccarcceaar 6SC 
aarnnaaiian r.sinnrjiLnca 7 2C 

725 
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<210> 3 
<2ll> 428 
<212> DMA 
<213> Homo sapiens 

<22C»> 

<22l> UDsure 
<222> (391) 

<400> 3 

aattgxcc^g ggrc555=»5 aggagagcat gaetgagagt ca^ccrcgcs ac-gtgcsga 6C ^ 

gtcrttzga? at:gT:999=-5 azcgtgac^c ccactgcagg cgcccraag- c^gaagggca 12C 

tccccczgag Ticc::g5££s- gg&:;=cT:rgc accggt<^si:ii cT^.ta^iaccr CTigaaagg^r IBC 

cctccogrz- taccgrtccc agcsaaaggt T;gtgai:t:acc aacgrzgtta tgcacccst;:: 24C 

caaagtttzg gaa-cgc^^a rga^caagcg tggcrciicagc accgaagtgg ggcagcstSv 3CC 

ctzrgt^aaz -tgcccc-ras -ccwdtctcct ggge^-ggca ^C':7r':;::cact trgaccxic^g 3€: 

crcc:aaacc;a aas-r-ciic fccartcaua tncgagcagc aggggacztg scagaaas^^ 42. 
Tiataaggg 

<210> 4 

<211> 134" 

<212> DNA 

<213> Homo sapiens 

<400> 4 

ggaaaacccc tgOQcacsas gcaagaggca rcgaagcccc crcggggaig cc^gcaagcc 

aacaggggrg zcg-gccg-g ggaocactrc cgccngcgTic cuCT:gcggxz cagggccc 

gacgagcccc agcaggccca agccccccat gtctggggct cggaggcggc i;gcggcccc^ 

gcactgaggc zgcaga&^^z ccagicaect gatctgctgg aaagggagag ggagagrg-cc 24C 

cxigcgccggg egcaagagg^ ggcagaggag cggagaaatg crcccntccc agagg^cttc 3CC 

tccccsacgc caaacgegae ctctgaccag aacrccagga cccc;::t;ccca ggcarccggc 36: 

accacgggca gwtiacrcrgz gtccgagtct cccmcrLca cccccaccca c=i:acacLCS 4i: 

aacgtggccL ggacacrgge agazccag^o gacag-cgctc crcccgggca gagaaagaag 

gagcaatgg^ acgcrggca- caacccctcg gacggracca actcagaggr cc-^ggaaccc 

atacgggrga cccgccacaa gaacaccarg gcagagcgcm gggaa-cccg catciigcgc 

agtgaggagg argactgagc ctcgggatgg ggcgcccacc ccctgcccrg ccctgaccc" 55: 

cgtgggaact gccaagacca ncgccaagcc cccaccctag gaaatgggrc ccaggtccag 72C 

gatccaagaa ccacagczca T:crgccaaca atcccaccai: gggcac^tLu gggacEcrrg 7S: 

ggutttucgr Ltccgzz-3^ srccuCCtTit agaaargtcc crgccutrgg ggtCuaaagc S^l 

ttttggggat gaaatgggga cccccgcxga ttctrrctgc tTicnaagacr t-gccaaazg 

cccxgggtcL aagaaagasa gagacccgct ccrccacEuu caggugxaat t^igciitccgc 5$: 

tagtCTigagc gceg^ggg^c cggtcaaaga gggcggcaca gatcgcagca ccrT:gagggg 1C20 

ctgcgggtct gagggagg^g acacccagct cctccccctg agaagtccca agcrgagagg lOSC 

ggagaccrgc cccmrccaa ccctgggaaa ccatccagtc tgagggagga ggccaaacTic 114 0 

ccagrgctgg ggg^cccng- gcagccctca aacccttcac cttgargcac ccagccacac 1200 

ctggxggaca caaag^-CC^ acarcgarag caizcccarge ggatgg^ccc crrcaccwcg l^c. 

gagaaaag-::? acccagt:;-^^ ggagc^ggag ggggg^crzt crcccccacc ce^^aaactg- ^^^C 



1 ^ ^ 

15: 



^1 1 V 

6c: 
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<210> 5 

<211> i249 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> un£ure 

<222> (1034; - . ;i046:- 

<A00> 5 

agcagagccr gcficagggce gcaccagctg gcccactggc ggcccgcaac eitccgicTic 60 

acccrctggg cQcaczgzE,z ctacaggagg gccccctgtc aggcc&crac cc:!;:i:i:cagca :2 

acrgggaggr ggg^ctczca gaagczggcc cagggtgctg g-cagcrggg tGagggaccz 160 

aacggcHCc- gg^rgggacc ^cczcqcozz cT;ccsvcca£ gcagcogaag tgggagcczc 240 

aagcc£;:-cgc g-ggaagczg accccaagcc sccctrcacc zggacagcsT: gagagtgrca 300 

gg^geg-rr:: g2=ic:c::g=c cctcaxct:;- g::catig-ca cgacaccga^ g-z-anrcgs 5$C 

agccacaTiga cz-zcegcat gaaa^ccstc cgtctcccac gczcgc-cggc crcgcccacc 42C 

aaggaga^cc agc--aa6a.^ gracsagiia'c ggccrcavca acccc;:g=:cc agccaacT:3c 4 80 

tzjLqcqzx.iz& asaz^tg^^ag -gggc^cgcc aacgLcgtgg gccc-accs" gxigcttrgaa 540 

gaccgcatca cce^gag^cc cg^gaaaaac aacgtgggc^ gaggc^raaa ca^cgcccrg 600 

gtgaatggaa ccecgggagc rgogcrggga cagaag^car ttgacstgua ctcT:cgagaT: 660 

g^raugcacc zag^q&.A^zz ccttaaagaa attccggggg gtgcactggr gctggtggcc 720 

tccuacgacg az;:cacgaac caaaargaac gatgaaagca ggaaactc^t ctCT:gac^:-g 780 

gggagttcct acgc&aaaca actgggcrrc cgggacagct gggtctccar aggagccaaa B40 

gacc;:caggg gTieaaagccc ctTitgagcag ttctcaaaga acagcccaga cacaaaeaaa 900 

tacgagggat ggcc^jg^g*^ gc-ggagatg gagggcTzgce tgcccccgaa gccattttag 960 

ggrggctgtg gc-2"-c:rzc agccagcggc ctgaagaegc tcczccczga Cw-aggagrc 1020 

agagcccggc £ggr.nnnn.-i.-i nnnnnnnrjr^n nnnnnnTigc^ gcgrcgeagg r get gc agar 1030 

ccttgcacgc rguctcccgc cr^rwccrccr cggaaacaga sccczcz^c&c agcacatcct il4C 

acccrggaaga ^ca^cczcag agggzcctrc tggaaccsgc zczzz^zaca gagsatgggg iZOC 
rgcwtxcgrc 5g5ga::zgc- gscggctgg-c cctgaggaag gacaaaccg _j.4 7 

<210> 6 
<211> 1220 
<212> DNA 
<213> Homo sapiens 

<400> € 

gcttccccca czz-z^zt^^Ex cati^aggagc grtttzggag aaagcuccac ccrgrtgagc 6C 

-cccagggccc ag^ggaggga gggactcaag gagctcucrg tacccaegga aagxgcagct 12C 

gagactcaga caEgattaca acga$ccaac rcagcrrccr gctg^ircrc azagcgacca ISC 

tcagaggarg gagzacagar gaggcraara crtacrtcaa ggaatggacc cgtrcrtcgT: 2^0 

ctccatcrct gcccagaagc xgcaaggasa tcaaagat^ge atgrccracr gcaCwtgatg 300 

gcctgtartT: tc-ccgcsc:; gagaaT:ggtg ccarcracca gaccttcrg;: gacaLoaccT: 3SC 

ctgggggxgg cgg::«gg5C3 ctgcrggcca ccgtgcacge gaaT:g3£at.g cgTigggsagr 4 20 

gcacggrggg cgaicgczcc Lccagrcagc agggcagcaa agcag-ctac ccagaggggg <8C 
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accacsacrg ccc:ca5f=vs= aacacctrTig $atc-gcaQa ggcggccacc accgstgac. d^C- 

acsacaaccc tgac-^cnac gaca-ccagg ccaaggacc^ gggcatcrgg cacgtgccca 600 

araagtcccc cazgcagcac ^ccacaaaca gctcccrgct gagg^iaccgc ^cggacacnc 56C 

gc^ccc^ccs gac^^^^ggga caLaaxc-cgt ctgccatcus ccagaaaus- ccagrgaaa" 12:- 

atggagsagg aaagtgc-gg actgacaacg gcccgg;;gat ccczczqgzz z2.JLgazzzzQ 7S0 

gcgacgccci gaeaacagcg tcrraLi;ac^ cacccuatgg ccaccsggsa -cacrgcgg. 94C 

ct-c^aggg-ca mzaa-caacg agagagcagc caacccczzc tg^gctggaa 900 

tgaggccca^ cgqaz^z^s,c acrgagcacc acugcawtcc zggacgagga rac-ttccag 96C 

aggccagt=c ccagcsgzg^ ggagaii-rzt czggttttgs --ccgagtgga .azggeactic lOZC 

atgttggtta cagcsgcagc cg^gagauaa ccgaggciagc -gtectrcra iiTiccetcg-r- lObC 

gagagrutrg Tigggagggsa cccacacc-c Ticctcccaac catgagauC:! caaggaLgga 1140 

gaacaacT;ra cccacuagct agsatgttaa ucgcagaaga caaaacaata aa-catatrg ^.200 

actcaaaaaa aaaaaasaag -^2j 

<210> " 

<211> 2796 

<212> DNA 

<213> Her:- sa?isr.£ 

<40C> 7 

cggctcgagc gacaggaLga ggcccggcct (;:;caiittccc ctaccccttc ^grucntcct 50 
tggccaagct ccagc^cse- ^ggggga::gt gggaccccca atccccagcc ccggottcag 12C 
ccctr^iccca gg-cc-tigac- ccagc-ccag cCtcagcrcc agcrccagct cgggGtccag 180 
ctccagccgc: agc--aggca gcggaggiitc cgtgi:ccGac twgwtxLcrc^a atr-caccgg 240 
c^ccgrggai: gaccgrggga cC'LgccagT;g cnctgrrrcc cvoccagaca ccsccttucc 3C0 
cgrggacaga giiggaaccct tggaa^-ccac agcrcacgtr ctczcwcaga ag;:-tgagaa 560 
agaacr^t^cc aaag-gaggg afiTiargtcxca atraazuagc czgzazcaaa agaaactigri: 42G 
aaacctaacr qz^cqaazz^s acaccacgga gaaggaracc ac^ict^aca c-gaacngga ^3C 
cttcgagccc aT:i;;£agg-ag aagrgaagga gatggaaaaa ctgcTicacac agc-igaagga 5<0 
gagutkiT^ggv ggaaccucag aaa-zgtxga ct^accTiggag gt.gg3ga^aa gaaa-catgac 60C 
tcrc-tggta gagaagctirg agacactaga caaaaacaar gzcczzgcca r-ccgccgaga 660 
aarcgT:gac- Cucaacacca agccgaaaga gtgngaggcc Tic^aaagan aaaacaccc:: 72C 
tgtcgrccac ccztt'^^cca ctccagggag c;:gT;ggTic£L ggtccrg-cgg cgaac5T:cac I'e: 
C3aaccg;:c^ guggzzcagc tcaacrggag aggct-CiiCu tatcraraiig CLCCuugggg 84C 
ragggatLac rczccccsgc aTiccaaacas aggactgtai: tgggtggcgc ca-T:gaat&=^ 50C 
agatgogaga c:-czi:ggagz auuatacacr gtacaacaca cLggacgar. zcczaztgzs^ 9cC 
tataaatgc- cgagagtucc ggatcaccza rggccaaggi: agtggcacag cegtctacsa i02C- 
caacaa;;ai:g nacgccaaca tgT:acaac:ac cgggaataiir gccagagtta acctigaccac lOEC 
caacacga-t gczg-gaccc aaac-crccc taatgctg-c usuaataacc gcrriitcata 114: 
tgctaBT:gvZ gcT::;ggcaac ata^iiicactt xigctcuggat gagaargga- Egzgggma- I2C: 
•ctatrcaact gaagccagca Cuggnaacat ggcgartagt aaaczcaacg acaccacaci: 126:- 
tcaggrgcte aacsc--cg=^ araccaacca grataaacce tcT:gcrtCua acgccttc^t 13ZC 
ggra-gTiggg g'-crgra-g ccacj^cgrac ra-^gaacacc agaacagaac aga-r^tr^a I3SC 
ctattangac acaaacacag ggaaagaggg caaaczagac acrgTiaaTigc ataagacgca 
ggaaaaagzg cagagcaewS aciaiiaaccc trtxgaccag aaacxttatg wctiazaacga 1500 
zggtt^cczz ozoa^zzz^zq atcrxwCtgt cticgcagaag cicccagtaag cuCv-ragga 156: 
. gtragggcga aagagaaaa- gzzzczzg&a aaaatagici ret ::::cacrra ctxagetSTic lc2C 
rgcacgggrc -c-;aaaag::g xgt'ca-cttt gcagcaatgt ttaggTigcai: agxrccaccii 16£C- 
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c.c-..9ag3-. c.aggsc.rL tgrc^rg^t. rggw.c t.ttggg..-. cat^rgcc.^ .^^C 
ttcaggcgca .t.tgcaa.a aag.ctg.c. agggtgggat .grcagagg. ctag^ggca. 1 OC 
.gt:gggc.ta gcgaagcc.a c.g.gaggag gcrrc.crag ' .agccc.aaa traggaac.. 156G 
aggaactraa ^accag.a. ggcg.ccagg g..tc...gt acaggaa^.a ..gcccaatg C 
acLg.cctc a.cca.gt.g ca.cac^aat tc.ccatgc c.ggaagaaa ^-^J^^-^^ J 
tagrtaggra ga.caa.a.c .ggag.tcc. cgagggacca aatc.ccaac t....rrt.c 2040 
cJcactL cc.ggaa.ga .gcc.tgra. gtggcagata ag.aaatttg 9c..gc..a. 210C 
a.attctaca .ctgraaag. gctgagt:^.! anggagagag gcctt.z^T: c^-a.arr 2160 
gtacargg^a aacaaarccc ^gaaggarct graga^gacg caccrgc--t zzc.z^^cz 
tcatrg^ca c^r.acraa^ ag.cagraga arctt.ta« tca.aacrrc c.tccaaagg 2280 
cagctcagaa gartagaacc agacrra=ta accaatrcca ccccccacca accccc.rc. 2340 
a^^tgcctacz t.aaaaaaat taa-agtttt c.atggaac^ gatc.aagaz tagaaaaart 2400 
a^rtt-.crt. aatt^.caz.a rggacr.tta trtacacgac .^rasgac.a .aagaaaarc 2460 
tgarggcag-. cacaaaczg^ ragcaz.-.at tgxtatctaa raaagacc. ggagcata-.g ..2C 
tgcaaccta-. gagtg.arca gt.gzrgcat graattttcg cc-.rzgt.-.a ag^crggaac 2^6. 
trgraaaaaa argaaaa"-. aa.-.zzt-.t rczaggacga gctazagaaa agczazzgag ^6«. 
agxazcta^;-, -aa^^aczgc agT:a.5zrgga aacctzgccg gzgza-gvO^ zg-cczzczg ^^0. 
rgczt--zg;a zg.czzzazc ar^zagzccz -ugzczg-.tr- t^czzzga.c -.--caagz^- 
agtcrazacg a^tggcag::! taaazgctzu accccc 



<210> e 
<211> 2331 
<212> DKA 

<213> Homo sapiens 



<220> 

<221> unsure 
<222> (675) 



<400> a 

tttazcacgg gctcaaczgc aacaaaacac 
agtgagga^z caacaaza.i cc^zagcagc 
gcccacLCca caaccrcagg zcgxggagaa 
aci:gaaataa caacgrracc zggcagzacc 
accttc-caca gxagccccag azcaccagac 
tccagcaT:ca gtggagaacc caccagctzg 
gcgl:tccczg ccagcaccac cacczcaggc 
aagccaggct caaczgagac ascacngtcc 
caagaattta ccacccczca tagccaacca 
agcaccacag tgccBggts:^- ragzgaggaa 
actgaaacca cagcgrrzuc tcacagcaac 
cd^fcccczg acagnccagg cttcactcac 
gacazrggzc aggaazcaac agccttccac 
ttaccrgccc cczccacagc ctcagacctr 
ccatccccza ct:racscaac actctttcct 
gaaticracca ccztccacac cagxicsaagc 
ctggaaaccz tagcaccagg gwzczcccag 
grctgtcccc eaggczacgr tggzzaccag 



rtccrrgaca gctctacaaa Cucaggccac 60 
ccagatgcaa gzggaacaac accctcarcz 12: 
tczacaacc^ cacccazcac zccaggc-LCc If^ 
acaacaccag gccrcagrga ggca'czacc 2--0 
caaacactcu cacctcccag cazgagaagc 30C 
zaragccaag cagagrcaac acacacaaca 3er 
CTLcagrcacQ aazcaaczaac trrccaciagz 420 
cctggcagca rcacaact.c a'Cttttgc- 480 
ggcTcagc-c cgzcaacagt gtcacctgcc 540 
rc-accacct zctacagcao ccciaggcrca 6CC 
acaatgzcca tzcstagtca acaatczaca 
acagzgtrac crgccaccct cacaaccaca '^2Z 
agcacctcag acgcaacrgg aacaacaccc 
gttggagaac cracaaczzt ctacatcagc B^Q 
gcgagttcca gcacatcagg cczcactgag 900 
ttcac.tcra caaztgrgtc zaczgaaagc 960 
gaaggscaaa t.^ggaatgg aaaacaatgc 1C2Q 
rgctrgLccC ctcggaatc etc cccrg.a iOSO 
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g.aaccccgg aaaaac.ca. cgccac.tca ggt.cgacag taae.g^g.c ^-'^^^-^^^ 
tccaceaaaa aga.gaa.ga cg.a.c^.cc caogaatacc .gaactrc.g ..c.ctc.rc 1200 
aagaa.:;gga tgga.gccg. tt.gaagggc .^caa-.ct.c c.cagta-.ag a.gg^rgaac 126C 
attcgaag!r cgc.caaccg .agca.cg.g gccaagaacg a.g.cetcc. ggaggcagac x320 
xacacrtLg agza.gagga .cxg.t.gaa aacc.g.cag ag.c.o.aaa ggccaaga.r 1330 
atgaatg.aa ceagaacaac .ct.c.tga. cccgatrcc. gcagaaaggc .a.acrgtgc 
ta'ag^aag aggacac.t cg.ggatt.a .cgg.gac.c ccggcr.ga ----^^JQ ^OC 
caatgcaccc agaagg^^gc cgaaggatar ac^cagrtcz a^ra^^grgga .g-.cttgga. 1^60 
gc:gaaact..a ccrg^grgaa caag.gcacc aaaggaacga agrcgcaaac caactg^aac 162C 
c^gggcacir gccagccgca acgcagtgga cccccgczgc ctg-ugcccaa azacgaacac 5B0 
acaccggtac rggggagaga cc.gtgaa-.t caacarcgcc aagagcc.cg .g.a.ggga. 1740 
cgtgggggc^ gugatggcgg tgc^gctgct .g.=artgatc atcctaarca ^c-..atrcag BOv 
c'cacc!Lg agaaaacggc acagggaaca gta.ga.g.g cc.c.agagt ccccaaagga 860 
aggcacccc^ gacazc^rcc agaagacggc catcrgcgaa gaccagaauc rgagggagag 1920 
c^ciar^cgac c^rgagaacg ccraca.caa ct.ccggccc acccrggaga ^zgrrgac^c 19B0 
T:a;cacagag «ccacarcr agaggc^gga gacgg^agca ^ccECTigrgr gagccaacgc 20,0 
gg^cc^ccca gcrc^ctzca ggagagcrgc aa^cacagag =c2accacaa ..CC 

cgagzcaaga ggagaccgaa g-.cacgcccz gaagccgg^c ^-gcTiczgac 2l6.' 
crgacaga*;:^: -agccactc:^ cc^gccrgcg crccrgotgg ggaaggc-gg gggctgnaag j2^0 
cctctc^a^c cgggacc..^ cagac-.ccca gaagccrcgg caccc=-.g^= cccT;cc".ggg 228C 
cggctcccca ctcrggaazr tc^ctaccaa taaaagcaaa T:cT:?aaagct c 



<210> 9 

<211> 909 

<212> DNA 

<213> Homo sapiens 



<400> 9 

gaggaggtgg gcgccaacag 
acagtataca ttgtggaca-c 
tacctcgatg cccacrr-cgr 
gT:gaT:ga»:c;i^ ggaatgancs 
c^gggctccc aggagaccca 
ggattgggag rggcc-Tigc-z 
cggaagagcr acaaccgs=a 
gcagcagggg tgargccct^ 
cgagccaacc ccargcrgaa 
tccaatgacc tggacrcTzgl: 
aagaacagwC aggaaatcaa 
gagi^ccctga gcgrggrcc- 
ccatcctaca ccaacgc-cgg 
tggaCCCGut gaagaggccc 
tatatgacgc rgccccgc:;-^ 
tattrtatt 



acaggcgafc aatgcggcrc 
tcaggacaia ga-ctcrgcag 
CLuCcccaaw gggtcagcccr 
ggac^cgctg acgcagcLgc 
ggagtciagac ctgttgaaac 
gC'^ggT:cctt gtgatcatga 
gcttceagct argaaggctg 
agcccctgcc arcccaggga 
cctccccaac aaagacctgg 
cagcgtcaac tcicctggacg 
ggagcacagg ccaccacac^ 
gTiraggacgg caggcaggcg 
cctggacacc acggacciLgt 
taccacaccc taactgcacc 
cctgctrttg gccasvcacg 



rtacccaggc aaccaggacc 60 
c-cccggcccg acctcacLcc 120 
■cgaccc-^cga -gagc^gagt. 180 
tgcagcTiggg g3-;ggrgg^g 24 0 
agcccatcag rg;;:ratcsT:a 300 
ccacggcctc cg-gtgrgtg 360 
ccaaggaggc caggaagaca 420 
ctasCErgxa caacacrgag 0 8C 
gcrrggagra ccrctctccc 54 0 
acaacTicrgr ggatgtggac 60Q 
cac:cac;;aga gccagaticca 660 
caagrggaca gs^tggagggg 720 
gacaggggcc ccnacrrt^c "/SO 
tgtcrccc-g gagatigaaaa B40 
gcacacaggg gTirggggaaa 900 

909 



<210> 10 
<211> 510 
<2a2> PRT 
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<213> Homo sapiens 

Mir^g°P" Gly Leu ser Phe Leo Lev. Ala Leu Leu Phe Ptie Leu Gly 
1 3 10 

Gin Ala Ai5 Gly Asp Leu Gly Asp Val Gly Pro Pro He Pro Ser Pro 
20 25 30 

Gly Phe Ser Pro Phe Pro Gly Val Asp Ser Set Ser Ser Ph- Ser Ser 
35 40 45 

Ser Ser Arg S«" Gi v Ser Ser Ser Sar Arg Ser Lea Gly Ser Giy Gly 
50 ' ' 55 SO 

Ser Val =er Gin Lei: Ph.s Ser Asn Phe Thr Gly Ser Val Asp Asp Arg 
65 ' 

Gly Thr Cys Gin Cy3 Ser Val Ser Leu Pro Asp Thr Thr Phe Pro Val 



85 



90 55 

ASP Arg Val Glu Ar= Leu Glu Phe Thr Ala His val Leu Ser Gin Lys 
100 105 110 

Phe Glu Lys Glu Leu Ser Lys Vsl Arg Glu Tyr V£l Gin Leu He Ser 
115 120 125 

Val Ty- Glu Lv$ Lvs Leu Leu A$n Leu Thr Val Arg lis AS? He Met 
130 ■ ' . 135 1*0 

Gia Lys Asp Tnr He Ser Tvr Thr Glu Leu Asp Phe Glu Leu lie Lys 
145 150 15S 16C 



Val Glo Val Lys Glu Mat 



Glu Lya Leu Val He GlR Leu Lys Glu Ser 

165 no 

Phe Gly Gly Ser Ser Glu lie Val Asp Gin Leu Glu Val Glu He Arg 
lao 185 

ASH Met Thr Lei: Leu Val Glu Lys Leu Slu Thr Leu Asp Lys Asn Asn 
195 200 205 

Val Leu Ala He Aro Arg Glu He Vsl Ala Leu Lys Thr Lys Leu LyS 
210 215 220 

Glu Cys Glu Ala Ser LyS Asp Gin Asn Thr Pro Val Val His Pro Pro 
225 230 235 240 
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Pro Thr Pro Glv Ser Cys Gly His Gly Gly Val val Asn ile Ser Ly5 
245 230 255 

Pro Ser Val Vsi Gin Leu Asr. Trp Arg Gly Phe Ser Tyr ueu Tyr Gly 
2S0 265 270 

Al- Trp Gly Arg Asp Tyr Sar Pro Gin His Pro Asn Lvs Gly Leu Tyr 
275 280 2B3 

Trp val Ala Pro Leu Asn T'nr Asp Gly Arg Leu Leu Glu Tyr Tyr Arg 
290 29" 

Leu Ty Asr Thr Leu A^o Aso Leu Leu Leu Tyr lis Asn Ala Arg Glu 
305 310 315 320 

Leu Arc lie Thr Tyr Gly Glr- Gly Ser Gly Thr Ala Val Tyr Asn Asn 
325 330 335 

i^sn Me- Tyr val Asn Met Ty- Asn Thr Gly Asn lie Al^ Arg Val Asn 
340 345 350 

Leu Thr Thr Asn Thr He Ala Val Thr Gin Thr Leu Pro Asn Ala Ala 
355 3S0 365 

Tyr Asn Asn Arg Phe Ser Tyr Ala Asn Val Ala Trp Gin Asp He Asp 
370 375 3B0 

Phe Ala Val Asn Glu Asn Gly Leu Trp Val Ila Tyr Ser Thr Glu Ala 
365 390 395 400 

ser Thr Gly Asn M^- Val Ila Ser Ly$ Leu Asn Asp Thr Thr Leu Gin 
(;05 ^10 415 

Val Leu Asn Thr Tir= Tyr Thr Lys Gin Tyr Lys Pro Ser Ala Ser Asn 
420 425 430 

Ala ?he Met Vel Cys Gly Val Leu Tyr Ala Thr Arg Thr Mer Asn Thr 
435 440 445 

Arg Thr Glu Glu Ile Phe Tyr Tyr Tyr Asp Thr Asn Thr Gly LyS Glu 
450 455 460 

Gly . Lys Leu Asp ile Val Met His Lys Met Gin Glu Lys Val Gin Ser 
465 470 475 480 

lie Asn Tyr Asn Pro Phe Asp Gin Lys Leu Tyr Val Tyr Asn Asp Gly 
4B5 490 495 



5 
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TV- Leu Leu Asn ?vr Asp LfiU Ser V3I Leu Gin Lys P^o Gin 
500 S05 510 



10 
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INTERNATIONAL SEARCH REPORT 



PCTAJS99/ 10498 



A- CIASSIFICATION OF SUBJECT MATTER 
IPCCfi) :C12Q 1/6S: GO IN 33/53. 53/574 

US CL :435M, 6. 7.1 cIas*ifi«aion andlPC^ 

B. FIELDS SEARCHED 



Sd^h. HCAPLUS. -ciHnc. biosis. n^cnb^ wpids. jic.-^.us. bicbu^«c«. b.o.«hd.. pbp.. pb... «=b^ 



DOCUMENTS CONSIDERED TO BE RELEVANT 



CaiegO(y' 



Cimrion of docamcnu wi* ifldicnuoB. whcfc appmpriate. of the iclcvanc pa»«^es 



X 



WO 96/39419 Al (HUMAN GENOME SCIENCES. INC.) 12 
December 1996, see entire documenu 



RelevBot to t\»im No. 



1-5 



n f"rth" i*'-""'"" "^'«<* *• .□r .i,u.don.>fBaxC. □ See p.«.. family a,n«x. 



SpM^I calfio'kH of cud documcno: 
dp^,a daffaiEnft ihe * r ih. which » noi wnPiUi^s d 

t9 b« of fUDCvW raUvuifia 

<l«]um<^ publi-k*^ oo or -ii" in«ni.iiaiial fiUofc dau* 
rfocuaent which in»y ihre* dwihii ^in pnoniy cliUt*) or -hWh* 

d«tBP*iu «f-«iB to «l di«k»«r^ ♦*l..l»iu>B or oAc* 



S «t in c-QlUtt *ith ih. *ppU^ but W ««Wrt«cd 
^OD^nd M»a or -MO, «a«dc*«l » «»oNo « urr md** >W7 



do«m«w p«blUhod prmr u» dii ..t«nB*io*»i rUinB dni. biA Uir/ Than - ^ 



doasP^ moisbw «f ib. «fM p-uai fimily 



Dale ttf the acmaJ complctioa of the biteraaUMal search 
16 AUGUST 1999 



D4U> of mailiog of the intcTOOiional sMruh report 

10 SEP 1999 



Hame and mw^^g *iddrcss of die ISA^S 

Washington, aa 20231 
Facjimiie No. (703> ^050230 



Auihorizcjl-pCJi 

Telephone No. (703)303^196 



FacJimiie NO- ■*u^->#»^w ^ I — — — 
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IXTfiRNATlONAL SEARCH REPORT 



PCT/US99/10498 



Thi. ia^-l -pen a«b«- «»bli.b=d in of ccmin d«in„ under A«clc nffiOO fb. d« CUowi^B 

□ L'*^L*IS«t^«,."bj«,«aacrnottc,uL^«.bc.»«hcdbythi*Au4oriV^ 



preottBcd. nul. » wMch of claim 6. dmwn to SEQ ID N0.3. 4. i or 7 . 

J. I I ClAims Nos^ . ^ rtrt! Kccnd ud Tbiid si!«(c3>e=i of Rul" 6.4(»). 

'— ' bec«.». ihey depcndenl daims -nd not draftoi m «conl«ncc wvdi *e "° ™" 



Box II Ob..rv.rian. «bc,c uniT «f Invetdon i» UcM., (Continuation of it», i of fint .he..) 



TKi. U.„n,.uona. S.a«hi,S Au*oH.y found «nidplc invc„««.. io thi. u.t«n«ion.. .pp«»dco. » follow. 



claim 3- 



□ A, a., .cashable o,ai»s .ou.d .»..h^ wi*cu. cDb^i^fying «. ^-diu^l f"- ^.bo.^ did invi. pay-«. 
of oddidaoal fee. 



3. 



I M w„ annricsni Als intcfQauottfll search report cov«73 
n A, only some of the required addilional sca«h &« were u-dy paid by lb« appl.caiiv m 
^ only ihMC elwrns bf which fees were p^Jd, speciCcally claims Nos.: 



. n >^o .,ui.d «.diUon.. sc^h were ,i«o.y P«<. by .pplican. Coo.c.^«.-y. 6i. inCcntacona. «.t^ repo« i, 
L-1 !«mcld to the inv«,non firs, mcnticncd in d.o cl.in>*; it is co«red by claim. No... 



,,t on Protc*. □ The additional sea«d»re«w=n=aocon.p«iicd by ri.c applicants p™«^.. 

Q No proteg accompanied the payment of additiopal aaareh fees. 



Form PCT/lSA/210 (eoatinuation of fifst ,»«=ei(l)XJ"ly 19")* 
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